
United States Patent and Trademark Office 



UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 
P.O.Box 1450 

Alexandria, Virginia 223 1 3- U50 
unvw.usptO.gov 



APPLICATION NO. 



FILING DATE 



FIRST NAMED INVENTOR 



ATTORNEY DOCKET NO. 



CONFIRMATION NO. 



09/828324 



04/06/2001 



Moeness Gamal Amin 



28166 7590 04/21/2005 

MOSER, PATTERSON & SHERIDAN, LLP 
/SARNOFF CORPORATION 
595 SHREWSBURY AVENUE 
SUITE 100 

SHREWSBURY, NJ 07702 



SAR 14209 



5671 



EXAMINER 



WARE. CICELY Q 



ART UNIT 



PAPER NUMBER 



2634 

DATE MAILED: 04/21/2005 



Please find below and/or attached an Office communication concerning this application or proceeding. 



PTO-90C (Rev. 10/03) 



OfficQ Action Summarv 


Application No. 

• 09/828,324 


Applicant(s) 

AMIN ET AL 


Examiner 

Cicely Ware 


Art Unit 

2634 
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A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

I) E3 Responsive to communication(s) filed on amendment filed on 15 November 2004 . 
2a)D This action is FINAL. 2b)M This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 , 453 O.G. 213. 
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4) S Claim(s) 1-12 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) M Claim(s) 9-12 is/are allowed. 

6) S Claim(s) 1.3.4.6 and 8 is/are rejected. 
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Application Papers 

9) D The specification is objected to by the Examiner. 
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Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1121(d). 
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DETAILED ACTION 

Response to Arguments 

1 . Applicant's arguments, see REMARKS , filed 11/1 5/2004 with respect to the 
rejection(s)of claim(s) 1 t 4-6, 9 and 10 under 35 USC 102(e) and 35 USC 103(a) have 
been fully considered and are persuasive. Therefore, the rejection has been withdrawn. 
However, upon further consideration, a new ground(s) of rejection is made in view of 
Garth (US Patent 6,259,743), Shen (US Patent 5,416,845) and Gevargiz et al. (US 
Patent 6,301,313). 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claim 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Garth (US 
Patent 6,259,743). 

(1) With regard to claim 1 , Garth discloses a method of equalizing a radio 
frequency (RF) signal comprising: generating a cost function using amplitude and phase 
components of the output signal of an equalizer (col. 1, lines 14-16, 19-21, 25-27, 53- 
57, 66-67, col. 2, line 1, 28-38, col. 3, lines 29-47, col. 5, lines 26-34); minimizing said 
cost function using a gradient recursion algorithm; and adjusting the tap weights of said 
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equalizer using the result of said gradient recursion algorithm (col. 7, lines 36-39, 42-67, 
col. 8, lines 10-32). 

However Garth does not disclose the gradient recursion algorithm. 
Official Notice is taken that the concept and advantages of using a gradient 
recursion algorithm is well known in the art. 

It would have been obvious to one of ordinary skill in the art to modify Garth to 
incorporate the gradient recursion algorithm, as this algorithm is known in order to provide 
for automatic phase recovery and minimize the cost function. 

4. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Garth (US 
Patent 6,259,743) as applied to claim 1 , in view of Shen (US Patent 5,416,845). 

With regard to claim 3, claim 3 inherits all the limitations of claim 1 . However 
Garth does not disclose wherein said gradient recursion algorithm is defined by the 
equation w.sub.k+l=w.sub.k-.mu..sub.m.gradient.J.sub.m(w).- vertline.w=w.sub.k, 
where: w.sub.k+1 is a tap weight vector at the kth+1 instant, w.sub.k is said tap weight 
vector at the kth instant, .mu..sub.m is the gradient step size, and .gradient.J.sub.m(w) 
is the gradient of said cost function. 

However Shen discloses wherein said gradient recursion algorithm is defined by 
the equation w.sub.k+1 =w.sub.k-.mu.. sub. m.gradient.J.sub.m(w).- vertline.w=w.sub.k, 
where: w.sub.k+1 is a tap weight vector at the kth+1 instant, w.sub.k is said tap weight 
vector at the kth instant, .mu..sub.m is the gradient step size, and .gradient. J. sub. m(w) 
is the gradient of said cost function (col. 2, lines 29-44, col. 4, lines 1-40). 
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Therefore it would have been obvious to one of ordinary skill in the art to modify 
Garth in view of Shen to incorporate wherein said gradient recursion algorithm is 
defined by the equation w.sub.k+1=w.sub.k-.mu..sub.m.gradient.J.sub:m(w).- 
vertline.w=w.sub.k f where: w.sub.k+1 is a tap weight vector at the kth+1 instant, w.sub.k 
is said tap weight vector at the kth instant, .mu..sub.m is the gradient step size, and 
.gradient.J.sub.m(w) is the gradient of said cost function for rapid convergence to 
ensure short adaptive responses to transient noises (Shen, col. 3, lines 29-31 ). 

5. Claim 4 and 6 are rejected under 35 U.S.C. 103(a) as being obvious over 
Gevargiz et al. (US Patent 6,301,313) in view of Garth (US Patent 6,259,743). 

(1 ) With regard to claim 4, Gevargiz et al. discloses an apparatus for receiving a 
radio frequency (RF) signal comprising: at least one antenna for receiving the RF signal; 
at least one tuner for selecting the RF signal from a desired frequency band; an 
equalizer (col. 1 , lines 23-30, col. 4, line 38). 

However Gevargiz et al. does not disclose an equalizer having a plurality of tap 
weights; and a modified constant modulus algorithm (M-CMA) circuit for adjusting said 
plurality of tap weights. 

However Garth discloses an equalizer having a plurality of tap weights; and a 
modified constant modulus algorithm (M-CMA) circuit for adjusting said plurality of tap 
weights (col. 1, lines 14-16, 19-21, 25-27, 53-57, 66-67, col. 2, line 1, 28-38, col. 3, lines 
29-35, col. 5, lines 26-34,col. 7, lines 36-39, 42-67, col. 8, lines 10-32). 
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Therefore it would have been obvious to one of ordinary skill in the art to modify 
Gevargiz et al. in view of Garth to incorporate disclose an equalizer having a plurality of 
tap weights; and a modified constant modulus algorithm (M-CMA) circuit for adjusting 
said plurality of tap weights for automatic phase recovery (Garth, col. 7, lines 19). 

(2) With regard to claim 6, claim 6 inherits all the limitations of claims 4 and 1 . 

6. Claim 8 is rejected under 35 U.S.C. 103(a) as being obvious over Gevargiz et al. 
(US Patent 6,301,313) in view of Garth (US Patent 6,259,743) as applied to claim 6, in 
further view of Shen (US Patent 5,416,845). 

With regard to claim 8, claim 8 inherits all the limitations of claim 6. Gevargiz et 
al. in view of Garth disclose all the limitations of claim 6 above. However Gevargiz et 
al. in view of Garth do not disclose wherein said gradient recursion algorithm is defined 
by the equation w.sub.k+1 =w.sub.k-.mu..sub.m.gradient.J.sub.m(w).- 
vertline.w=w.sub.k, where: w.sub.k+1 is a tap weight vector at the kth+1 instant, w.sub.k 
is said tap weight vector at the kth instant, .mu..sub.m is the gradient step size, and 
.gradient.J.sub.m(w) is the gradient of said cost function. 

However Shen discloses wherein said gradient recursion algorithm is defined by 
the equation w.sub.k+1 =w.sub.k-.mu.. sub. m.gradient.J.sub.m(w).- vertline.w=w.sub.k, 
where: w.sub.k+1 is a tap weight vector at the kth+1 instant, w.sub.k is said tap weight 
vector at the kth instant, .mu..sub.m is the gradient step size, and .gradient.J.sub.m(w) 
is the gradient of said cost function (col. 2, lines 29-44, col. 4, lines 1-40). 
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Therefore it would have been obvious to one of ordinary skill in the art to modify 
Gevargiz et al. in view of Garth in further of Shen to incorporate wherein said gradient 
recursion algorithm is defined by the equation w.sub.k+1=w.sub.k- 
.mu..sub.m.gradient.J.sub.m(w).- vertline.w=w.sub.k, where: w.sub.k+1 is a tap weight 
vector at the kth+1 instant, w.sub.k is said tap weight vector at the kth instant, 
.mu..sub.m is the gradient step size, and .gradient.J.sub.m(w) is the gradient of said 
cost function for rapid convergence to ensure short adaptive responses to transient 
noises (Shen, col. 3, lines 29-31). 

' Allowable Subject Matter 

7. Claims 2, 5, 7 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. The following is a statement of reasons for 
the indication of allowable subject matter: The instant application discloses a method of 
equalizing a radio frequency signal. Prior art references show similar methods but fail to 
teach: "wherein said cost function is defined by the equation 9Jm(w) = E[(zk 
2 - A ) 2 + [ cos 2 ( z kr 2 d ) + cos 2 ( z ki 2 d ) ] ] ,where: w is a tap weight vector, 
z.sub.k is the output of the equalizer after the kth iteration, A is the desired 
amplitude in the absence of interference, z.sub.kr and z.sub.ki are the real and 
imaginary parts of z.sub.k, respectively, and .beta, is a weighting factor", as in 
claims 2 and 7; "wherein said M-CMA circuit adjusts the tap weights of said 
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plurality of feed forward equalizers and said decision feedback equalizer", as in 

claim 5. 

8. Claims 9-12 are allowed. 

9. The following is a statement of reasons for the indication of allowable subject 
matter: The instant application discloses a method of equalizing a radio frequency 
signal. Prior art references show similar methods but fail to teach: "a modified 
constant modulus algorithm (M-CMA) circuit for adjusting the tap weights of said 
plurality of feed forward equalizers and said decision feedback equalizer", as in 
claim 9. 



Conclusion 

10. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Cicely Ware whose telephone number is 571-272-3047. 
The examiner can normally be reached on Monday - Friday, 8-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stephen Chin can be reached on 571-272-3056. The fax phone numbers 
for the organization where this application or proceeding is assigned are 703-872-9314 
for regular communications and 703-872-9314 for After Final communications. 
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Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is 703-305- 
3900. 



Cicely Ware 

AMANDAT.LE 

cqw PRIMARY EXAMINER 

April 14, 2005 



